NP Y 303

BIOASSAY REPORT
ACUTE SCREENING BIOASSAYS
Conducted April 20 through 21, 2006

Prepared for

ELR CONSULTING, INC.
WASHINGTON CLOSURE HANFORD
RICHLAND, WASHINGTON

Prepared by

CH2M HILL
2300 NW Wainut Boulevard
Corvallis, Oregon 97330

May 9, 2006
Lab L.D. Nos. BN1574-01 thru -05
SDG Number BN1574

RC-05] "1
F1533



CONTENTS

Page

Section
INTRODUCGTION......ceceietimininmeesssrssssnnastssssiessosssssissensarssasssssssssstsssssesessssssassssrssesossssonsssns 3
METHODS AND MATERIALS ...t iitnmcssressasnsirein st amessanssestsnast e ssassesssstssssssessssesons 3
TEST METHODS ..........cconitninsmmticssmesssssniaicesonsasssssonsstssrassassssssrasessssssssssssess sesens 3
TEST ORGANISMS ...ttt st sss e sssssstossssns sessstesasessssesssmssenns 3
CONTROL SOIL.......coniiemvnrisnsersesessssitcserrssssasssansasssssessssssssssssaesesssrsssssssessrssssssessens 3
HYDRATION WATER. ..o coriitiieticssninissisisnse e sissssssssssens essssnasnsstosssssmsesssesssssnes 3
TEST CONCENTRATIONS ...t nrceictictessnsnsssssesssssnnsansssacessanessssensvassssssres e 3
SAMPLE COLLECTION......commimssimremrassisesmessisnsassisssessamsasessressesssssssssasassessesmasassases 3
SAMPLE CROSS-REFERENCE TABLE ............cococotmmuriercsmmnisssecnrnarerssennsmesssessasens 4
SAMPLE PREPARATION ......civmitinrarmcenesesrrenssssssrsesssreasssssnsssssssssnsssssssssesras 4
TEST INITIATION........oomircnresvsanntsnisninirsssnanes e tsessssnssassbessesessrassssssesssrissassssnesensnne 5
TEST TERMINATION ....coiuricrurissecssmmanirsisersiessssessrinssssannssssnsssssosssssssssssssssssssssotons 5
TEST ACCEPTABILITY CRITERIA...........ocoicrerrrtcercecserenes s ersessssssess s sssressissess 5
MONITORING OF BIOASSAYS ......cvmrieririeieranrereninisisesresesssnetessssnsssssstassssnnns 5
DATA ANALYSIS .......o et eressiosssorecessonssnmasssssinassssssssesanss sossessesssssssassessaens 5
RESULTS AND DISCUSSION......cococvmisisssemsesnnsssicssemresesssasssssssnsssesesssasssssssensssssssssessacenses 6
ACUTE RESULTS ...t sitseasssticsnassstesie s tssssssasssstasasssssessossessossssssnsasssstss 6
REFERENCE TOXICANT TEST .....ccvtcomtitiinenrinnessersssesissseseressssssssssstssssssssssesesosss 7
CERTIFICATION STATEMENT ......cciisiicreeiesienssrentesverras s sseessssessssresssasnanse 7

APPENDIX A. RAW DATA SHEETS
APPENDIX B. REFERENCE TOXICANT RAW DATA SHEETS
APPENDIX C. CHAIN OF CUSTODY



INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from April 20 through 21,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guide for Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01

~ (2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cuitures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.
TEST CONCENTRATIONS

The concentrations tested in the nemﬁtode test were 100 percent test sample with control soil

alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

| The soil samples were collected from April 5, 2006, through April 12, 2006. The samples
were stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody
for sample collection is provided in Appendix C.



SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference
ClientID | Sample Sample Nematode Analytical
Date Location test SDG Lab SDG
J11JB4 | 04/05/2006 | 100-H RIPARIAN #1 BN1574-01 F1493
JI1JB5 | 04/09/2006 | 100-D RIPARIAN #2 BN1574-02 F1508
JUITH6 | 04/10/2006 | 100-H RIPARIAN #9 BN1574-03 F1514
JI11J0 | 04/11/2006 | UPPER RIPARIAN #16 BN1574-04 FI1518
J11JH9 | 04/12/2006 | UPPER RIPARIAN #14 BNI1574-05 F1522

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.




TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
- were added to test chambers in random order. -

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA
The test must meet the following two test acceptability criteria to be considered valid:

e A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.
¢ The controls must achieve 2 minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
Jor Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.



RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on April 20, 2006.

Table 2
Caenorhabditis elegans Results
Test initiated on April 20, 2006

Client ID Percent Percent
Survival , Recovered
Control 93.3 100
J11JB4 46.7* 90.0
J11JBS 83.3 100
JI1JH6 76.7°" 96.7
J11JJO 76.7" 93.3
J11JH9 53.3" 96.7

! Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the J11JB5
sample and a statistically significant reduction in survival in the J11JB4, J11JH6, J11JJ0, and
J11JH9 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20+1°C. The tests proceeded without interruption or incidents
that could have affected test results.



REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in April with cupric chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines

(EPA 1994). The LCy value and control chart limits are listed in the table below.

- Table 4
Chronic Reference Toxicant Tests (ug/L)
Species (test) LC, Control Chart Limits
Caenorhabditis elegans (survival) 52.6 40.8 10 100.3

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a

designee, as verified by the followijng signature:



APPENDIX A
RAW DATA SHEETS



CHMHIl| _ToXICITY TEST ORGANISM AND WATER QUALITY DATA

Client EL& Washington Closure Hanford Test Initiation: {-20-0% Test Termipation: Date  “-21-<G
Contact Technician :Yalm&:w\--_. om —
Test Species/ID Casnovhabditis elegans /_Nem o2 /
/ /
Sampte Information Test D ID# ID# I
- | Total Residual [Ammonia | Hardness | Alkelinity Speciea Nem <2
Sample D Field Colleeted  [Chlorine (mg/l)y NHyN | mglas | mg/las Information Acute
Number D Date  Tiw |eosied /oo | D81 | C2C0s | COCO, | () i Age at 4 days
a0 | 305 B4 stoe | . | -1~ | ~ - - Initiation —
-0z | 37 BS wAawe | - -/ - - - - [TestContainer Size | 15 mm petri
~3 | InY He Yheloe| -~ -/ - ~ - ~  }Test Volume 233 gdry wi.
4 | Jadfo ufitop | - -/ - - - — {Feeding: Type none
=5 | InIT K9 wlzfoe | = -/ - - - - Arneunt -
/ Asration:  Began nome
/ Amount -
/ Dilution Water ID#  { Milli-Q Equiv.
/ Acclimation Period 4 days
/ Test Location #7
/ [OrganismSowrce | Tinhone
/ [size () - - - -
/ Loading Rate = = = =
Herdness | Alkalinity| Initial {Comments: . Indicates the following action was taken, ( [0 Idicates action not taken):
Dilution Water bt mg/las { mgflas pH
CaCO; | CaCOs
Milli-Q equivalent Water NA 0 0 NA
Water Quality Meters Used/TD#
\:o Dissolved Oxygen __#2 Conductivity ___#2




_CHM HI/ITODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client ___Washington Closure Hanford Tech. oHs N 24 Hrs_mpo Beginning, Date 4/~20-00 T%mc QO
Samplc Description see below Time  O0Hm 9O 24H_)I30 Ending, Date__ 4/-2{ -0k Time 1130
Test Specic Caenorhabditis elegans ID#: NemOYL '
Lab ID Soil pH Soil % Moisture Soil Tem ¢C) Comments:
Obr | 24k Obr Ohr 24 br
Z

Lab Control .0 |2 726, Lo 20 ;_7 Each test chamber has 2.33 g dry wt. soii + 0.93 mi Milli-Q water (40% of dry wt.).

BN1574-01 o, 26\ 20.06 20 7]  |semples hyrated 7 days prior 1o test initiation.

eatste02 | 0. (GO 20. b 207 -

BN1574-03 o, 3|0.5 20 (o 0.7 | At test soils were dried during sampling process.

anisa0s |0, Lo O G 0.6 207

BN1574.05 0. D6 7 20. 2.0. 7

Chamber Chamber Chamber
LabID Field ID Replicate , # Lab 1D Field ID Replicate _ # Lab ID Field ID Replicate___#

Lab Coatrol Artificial Soil A 13 BN1574-04 nuo A 7

Lab Control Artificial Soil B 10 BN1574-04 1o B 5

Lab Control  ~  Antificial Soil C 1 BN1574-04 311350 c 14

BN1574-01 J11JB4 A 17 BN1574-05 J11JH9 A 12

BN1574-01 J11JB4 B 4 BN157405 JUIIH9 B 15

BN1574-01 J11JB4 C 8 BN1574-05 111JHS C 3

BN1574-02 J1UBS A 6

BN1574-02 J11IBS B 9

BN1574-02 JLLIBS c 1

BN1574-03 J1LJH6 A 13
PBN1574-03 J11JH6 B 16
N1574-03 J11JH6 C 2
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Page 1 of 1

T Report Date: 27 Apr-08 2:37 PM
CETIS Test Summary Test Link: 03-8088-14BB/BN157401ce
! Nematode 24 hour Acute test _ CH2M Hill

Test No: 04-3488-95081 Test Type: Nematode Survival Duration: 35h

Start Date: 20 Apr-06 Protoco): ASTM E2172-01 (2001) Species:  Caenorhabditls elegans

Ending Date: 21 Apr-06 11:30 AM Dil Water: Source:  In-House Culture

Setup Date: 20 Apr-08 12:00 AM Brine:

16-5207-3918 Code: BN1574-01 Cllent:

Sample No:

Sample Date; 07 Apr-06 Material:  Saediment Project:

Recoive Date: Source:  Hanford

Sample Age: 13d Oh Statlon:

Comments: J11JB4

Comparfson Summary

Analysis Endpolint NOEL LOEL Chy PMSD Method
08-9580-2332 % Survival ] <100 100 N/A 16.75% Equal Variance t Two-Sampie
% Survival Summary

Conc-% Control Type Reps  Mean Minimum  Maximum SE SD cv

0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.03333 . 0.05774 6.19%
100 3 0.466887 0.30000 0.60000 0.08819

% Survival Detail

Conc-% Cantrol Typs Rep1 Rep 2 Rep 3

o Diution Sedim 0.90000 0.90000  1.00000

100 0.50000 0.60000 0.30000

000-092-101-1 CETIS™ vt.1.2rev} Analyst; & Approval; -12-



Comparisons: Paga 1 of 1

. . Report Date: 27 Apr-06 2:37 PM
CETIS Analysis Detail : Analysls:  05-9580-2332/BN157401ce
Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
% Survival Comparisan 03-8088-1488 03-8088-1488 27 Apr-062:37 PM  CETISv1.1.2

Mathod Data Transform Zeta

NOEL LOEL Taxic Units Chv PMSD
Equal Variance t Two-Sample C>T Angular (Comected) <100 100 N/A 16.75%
Group Gomparisons
-| Control vs ConcY% Statistic Critlcal P-Value MSD Decision{0.05)
Dilytion Sediment 100 5,25283 213185 0.0031 0.22443 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Dacislon(0.05)
Between 0.4587094 0.458709 1 27.58 0.00629 Significant Effect
Error 0.0664984 0.016625 4
Total 0.52520785 0.4753340 S

m
ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision{0.01)
Variances Variance Ratio F 2,75565 189.00000 0.53253 Equal Variances
Distribution Shapliro-Wilk W 0.94487 0.60861% Normal Distribution
m -
Data Summary Oﬂginll Data Transformed Data
Conc-% Control Typa Count Mean Minimum Maximum 8D Mean Minimum Maximum SD
¢ Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.03409
100 3 0.466867 0.30000 0,60000 0.15275 0.75037 0.57964 0.88608 0.15619
Graphics
1.0 0.159
! - - -
0.9 010]
OB L e h e m e mmedc—mea——mme—— b
g o Raject Nill 5 g 005
0 . 3
LY R ey L
¥ o8] 5 ]
0.4 '°'°""3
0.3 0,10
0.23 .
4.1
0.1 ]
0o’ — ] 0.20 —— — y 1
o 100 185 -0 08 0.0 05 19 1.5
Conc-% Ranklts

000-092-101-1 CETIS™ v1.1.2revl Analyst__ D Approval: ~13-



Page 1 of 1

T Report Date: 27 Apr-06 2:39 PM
CETIS Test Summary Testlink:  01-3023-7423/BN157402ce
! Nematode 24 hour Acute test CH2Mm Hill I

Test No: 15-2595-4109 Test Type: Nematode Survival Duration: 26h

Start Date: 20 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans

Ending Date: 21 Apr-06 11:30 AM Dil Water: Source:  In-House Culiure

Setup Date: 20 Apr-06 09:10 AM Brine:

o —
Sample No:  04-4665-3490 Code: BN1574-02 Client:

Sample Date: 10 Apr-06 Material: Sediment Project:
Receive Date: Source:  Hanford
Sample Age: 10d Sh Station:

Comments: J11JB3

o —— ﬁglm
Comparison Summary

Analysis Endpoint NOEL LOEL Chy PMSD Method
;97-2191-5951 % Survival 100 >100 N/A 28.87% Equal Variance t Two-Sample
% Survival Summary
Conc-% Control Type Reps  Maan Minimum Maximum SE SD CV
0 Diufion Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%

3 0.83333 0.60000 1.00000 0.12019 0.20817 24.58%

100
f—
% Survival Detall

Conc-% Control Type Rep1 Rep 2 Rep 3
0 Dilution Sedim 050000 0.90000 1.00000
100 090000 0.60000 1.00000

' -14-
000-092-101-1 CETIS™ v1.1.2revi Analyst;__ D~ Approval;___



Comparisons: Page 1of 1

, . Report Data: 27 Apr-08 2:39 PM
CETIS Analysis Detail Analysls:  18-2191-5951/BN157402ce
Nematode 24 hour Acute test CH2M Hitl
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Varsion
% Survival Comparison 01-3023-T423  01-3023-7423 27 Apr-08 2:38PM  CETISv1.1.2

Meathod
Equal Varance t Two-Sample C>T

Alt H Data Transform
Angular (Comrected)

LOEL
>100

Toxic Units Chv

Group Comparisons
Control vs Conc% Statistic Critical P-Value MSD Dacislon(0.05)
Diiution Sediment 100 0.73478 2.13185 0.2518 0.35103 Non-Significant Effact
- — - ——
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic  P-Value Decision{0.05)
Between 0.0219577 0.021958 1 0.54 0.50323 Non-Signlficant Effact
Eror 0.1626787 0.04087 4
Total 0.1846364 0.0626274 5
ANOVA Assumptions
Altribute Test Statistic Critical P-Value Decision{0.01)
Variances Varlance Ratlo F 8.1a766 199.00000 0.21768 Equal Variances
Distribution Shapire-Wilk W 0.95710 0.79717 Nomal! Distribution
=
Data Summary Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum §D
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100° 3 0.83333 0.60000 1.00000 0.20817 1.18238 £.88608 1.41202 0.26923
Graphics
0.253 1
3 1
0.10-.1 I‘
0.15+ :
0.104 !
. ,
5 000] == w - mm e e e
-0.0%
01
0,157
0203
-0.253
-15 -0 05 0.0 os 10 1.5
Rankits

000-092-101-1 CETIS™ v1.1.2rev] Analyst_ P>~ Approval:



Page 1of 1

Report Date: 27 Apr-06 2:42 PM
CETIS Test Summary Yost Link: 12-7623-3756/BN157403ce
Nematode 24 hour Acute test CH2M Hilt
Test No: 10.5728-8163 Tast Type: Nematode Survival Duration; 28h
Start Date: 20 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Specles: Caenorhabdltis elegans
Ending Date: 21 Apr-06 11:30 AM Dil Water: Source:  In-House Culture
Setup Date: 20 Apr-06 09:10 AM Brine:
rS;ml:nlo No: 07-1539-2463 Code: BN1574-03 Client:
Sample Date: 11 Apr-06 Matarial:  Sediment Project:
Recelve Date: Source:  Hanford
Sample Age: 9d Sh Statlon:
Comments: J11JHB
Comparison Summary .
Analysis Endpoint NOEL LOEL Chy PMSD Msthod
04-8800-1791 % Survival <100 100 N/A 16.08% Equal Variance t Two-Sample
— e ————  ———— ——— —— . ———
% Survival Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD 14
0 Dilution Sedim 3 0.93333 0.50000 1.00000 0.03333 0.05774 6.19%
100 3 0.76687 0.70000 0.90000 0.06687 0.11547 15.08%
% Survival Detall
Conc% Control Type Rep 1 Rep 2 Rap 3
(1] Oliution Sedim 0.90000 0.90000  1.00000
100 0.70000 0.70000 0.90000
~ 3 ~16-
000-092-101-1 CETIS™ v1.1.2revi Analyst: Approval; .



Comparisons: Page 10of 1

v . . Report Date: 27 Apr-06 2:42 PM
CETIS Analysis Detail Analysis:  04-8800-1791/BN157403ce
Nematode 24 hour Acute test CH2M Hiil

Endpoint Analysis Type Sample Link Controf Link Date Analyzed Verslon
% Survival Comparison 12-7823-3756, 12-7923-3766 27 Apr-062:42PM  CETISV1.1.2
Method Alt H Data Transform Zeta || NOEL LOEL Toxic Units Chv PMSD
Equal Variance | Two-Sample C>T Angular (Correcled)} <100 100 N/A 16.08%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decislon(D.05)
Dilution Sediment 100 222491 2.13188 0.0451 0.21679 Significant Effect
ANOVA Table
Source Sum of Bquares Mean Square DF F Statistic P-Value Dacislon(0.05)
Between 0.0767833 0.076783 1 495 0.09012 Non-Significant Effect
Error 0.0620441 0.015511 4
Total 0.13882741 0.0922943 ] .
ANOVA Assumptions
Altribute Tost Statistic Critical P-Values Decision{0.01)
Variances Variance Ratio F . 2.50409 199.00000 057076 Equal Variances
Distribution - Shapiro-Wilk W 0.04132 Normal Distribution
Data Summary Originul Data Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 8D
g Dilstion Sedim 3 0.93333 0.90040 1.00000 0.05773 1.30337 1.24805 1.41202 0.00409
100 3 0.76867 0.70000 0.80000 0. 11547 1.07712 0.99116 1.24908 0.14889
W
Graphics
L 0,201 '
o | i
3 0.157 1
o ikttt 7"!!1-:&7! ; !
87 g 0.10 '
D.65 . ? '
2 o5 5 oo :
0.45 '
0.39 mi
02 ot
0.1 ]
M' T ] 4.1 ]
(] 100 -1.§
Conev%%

—_ 7_
000-092-101-1 CETIS™ v1,1.2ravl Analyst; & Approval; 1



Page 1 0of 1

IS Report Date: 27 Apr-06 2:44 PM
CETIS Test Summary Test Link: 04-2557-1266/BN157404ce
Nematode 24 hour Acute test CH2M Hil I
Test No: 04-5644-2668 Test Type: Nemaiode Surviva! Ouration: 26h

Start Date: 20 Apr-08 09:10 AM Protocol: ASTM E2172-01 (2001) Specles: Caenorhabditis elegans

Ending Date: 21 Apr-06 11:30 AM Dil Water: Source:  In-House Culture

Setup Date: 20 Apr-06 08:10 AM Brine:

Code: BN1574-04 Cliant:

Sample No:  07-5940-6935

Sample Date: 12 Apr-06 Material: Sediment Project:
Receive Date: Source;  Hanford

Sample Age: 8d Sh Station:

Comwnents: J11JJ0

Comparison Summary

Analysis Endpoint NOEL LOEL | Chv PMSD Method

08-1809-8641 % Surviva! <100 100 N/A 16.08% Equal Vartance t Two-Sample
% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD cv

0 Dilution Sedim 3 093333 0.90000  1.00000  0.03333  0.05774  6.19%

100 3 0.76667 070000 080000 0.06867  0.11547 15.06%

m
% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3

0 Dilution Sadim 0.90000  0.90000  1.0000Q
100 0.70000 0.80000 0.70000

000-092-101-1 CETIS™ v1.1.2revt Analyst__ B Approval; ~18-



Comparisons: Page 1 of 1
. . Report Date: 27 Apr-06 2:44 PM
CETIS Analysis Detail Analysls:  08-1899-8641/BN157404ce
Nematode 24 hour Acute test CH2M Hiil
Endpoint Analysis Type Sample Link ControfLink Date Analyzed Version
% Survival Comparison 04-2557-1268 04-2557-1268 27 Apr-082:44 PM  CETISv1.1.2

Method Alt H Data Transform

LOEL Toxic Units Chv

Equal Variance t Two-Sample C>T

Group Comparisons

Angular (Conrecled)

Control vs Conc-% Statistic Critical PValue MSD Deciston(0.05)
Dilution Sediment 100 222481 243185 00451 0.21679 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Siatistlc  P-Value Decision(0.05)
Batween 0.0767833 0.078783 1 4,95 0.08012 Non-Significant Effect
Error 0.0620441 0.015511 4
Tolal 0.13882741 0.0922943 5
P— =
ANOVA Assumptions
Attribute Tost Statistic Critical P-Valus Dacislon{0.01)
Variances Variance Ratio F 2.50400 189.00000 0.57076 Equal Varlances
Distribution Shapiro-Wik W 0.78325 0.04132 Nomnai Distribution
m
Data Summary Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0,93333 0.80000 1.00000 0.05773 1.30337 1.24905 1.41202 0.00409
100 3 0.78867 0.70000 0.90000 0.11547 1.07712 0.55118 1.24905 0.14889
m
Graphics ‘
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Page 1of 1

C | S T Report Date: 27 Apr-06 2:45 PM
ET est Summary Test Link: 06-5520-2340/BN157405c8
Nematode 24 hour Acute test CH2M Hill
e e  —— — —

Test No: 02-21168-2399 Test Type: Nematods Survival Duration: 26h

Start Date: 20 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Specles: Caencrhabdilis elogans

Ending Date: 21 Apr-08 11:30 AM Dil Water: Source:  In-House Culture
LSgtup Date: 20 Apr-08 09;10 AM Brine:

Sample No:  06-5440-2928 Code: BN1574-05 ) Client:

Sample Date: 13 Apr-06 Materlal: Sediment Project:

Receive Date: Source:  Hanjord

Sample Age: 7d Sh Station:

Comments: J11JHS

Comparison Summary

Analysls Endpoint NOEL LOEL Chv - PMSD Mathod

04-93959-2325 % Survival <100 100 N/A 13.25% Equal Variance t Two-Sample
F=_

% Survival Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE 8D cv

4] Dilution Sedm 3 0.93333 0.90000 1.00060 0.03333 0.05774 8.19%

100 3 0.53333

0.40000

0.60000 0.086847 0.11547 21.65%

% Survival Detaill

Conc-% ControlType Rep1 Rep2  Rep3

0 Dilution Sedim 0.90000  0.80000  1.00000
100 0.40000 0.60000 0.60000

000-092-101-1 ' CETIS™ v1.1.2rev] Analyst;__ b Approval: ~20-



Comparisons: Page 1 of 1

R ' Report Date: 27 Apr-06 2:45 PM
CETIS Analysis Detail Analysis:  04-9959-2325/BN157408ce
Nematode 24 hour Acute test CH2M Hint
Endpoint Analysis Type SamplelLink Control Link  Date Analyzed Version
% Survival Comparison 0B-5520-2340  06-5520-2340 27 Apr-06 245 PM  CETISV1.1.2

Method " At H Zota ||[NOEL  LOEL  ToxicUnits ChV PMSD
Equal Variance t Twe-Sample
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Sediment 100 §.60997 2.13185 0.0025 0.18408 Significant Effect
—_— e
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic  P-value Decision(0.05)
Between 0.3518816 0.351982 1 347 0.00486 Significant Effect
Emor 0.0447362 0.011184 4
LTofal 0.39671784 0.36316857 5
—_—
ANQVA Assumptions .
Altribute Test Statistic Critical P-Value Dacislon(0.01)
Varlances Varlance Ratio F 1.62658 199.00000 0.79158 Equal Variances
Distribution Shapiro-Wilk W 0.90208 0.39125 Nomnai Distribution
— —— — — .. - .. - "
Data Summary Orl_n_lnll Datla Transformed Data
Conc-% Control Type Count Mean Minilmum Maximum 8D Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.80000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.53333 0.40000 0.60000 0.11547 0.81896 0.68472 0.88608 0.41625
m
Graphics -
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_CHMHI NEMATUDE JUAMUILY LEST SUKYIVAL UALA,

Clical__QA/QC Begimaing. Deta_H-2 -0 Tive_0O930
Samplc Desenption Cu a5 CuClyxH,0 Lab IDA: B33-gis Ending, Date __ 4/ -4 -nly Time _0%30
TestSpecies: ___ Coenorhabelits clegan ID¥: Nem QO
Test Initiation: Tech:  Tech: 1) T 0930 TostTommimtiom:  Tech: Tech: _ N X Time: GRABD
Start | #alive | toul #
Chamber| Count | found | found
Number| 0 AUh | Mhr | Comments:
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_ CJ£M H/I/TODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Beginning, Date_4-3-0t

Time 030

Client QA /QC Tech.  OHm_{NT  24Hn_NTJ >0
Sample Description sec below ' Time OHrs_- 430 24Hrs_ O B0 Ending, Date _ -4 - 0L Time _9 Sw
Test Specit Caenorhabditis elegans ID#: Nem{) (44
LabID K-Medium pH % Moisture Temperature (°C) Cormments:
Qhr 24 hr 0 hr Ohr 24 hr
.0 .. F
- N .
LabControl | 5+ @& [ LT NA 217 “7
lomgLcy 5.9 | 5.5 NA 219 24
somgLCu |52 |5.3 NA 2.4 2.7
100mglCu |52 |52 NA 2.9 PAT
Y . . .
250 mg/L Cu 7 A9 4.5 NA Z\\c(i PR
Cham Chamber Chambe
Lab ID Field ID Replicate  # LabID Field 1D Replicate _ # LabID Field 1D Replicate L
Lab Control K-medium A 12 250 mg/L Cu A 13
Lab Control K-medium B 6 250 mg/L Cu B 2
Lab Control K-medium C 9 250 mg/L Cu c ]
10 mg/L. Cu A i5
10 mg/L Cu B 14
10 mg/L Cu C )
50 mg/L Cu A i0
50 mg/L Cu B " .
50 mg/L Cu C 7
, 100mg/L Cu A 3 .
z 100 mg/L Cu B 4
100 mg/L Cu C 8




Page 1 of 1

Report Date: 04 Apr06 11:24 AM
CETIS Test Summary Test Link: 01-8280-8779/rceal09
Nematode 24 hour Acute test CH2M Hill
Test No: 07-1495-1310 Test Typs: Nematode Susvival Duration: 23h
Start Date: 03 Apr-08 09:30 AM Protocol: ASTME2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 04 Apr-06 08:30 AM DIl Water: Source:  In-House Culture
L!_ietup Date: 03 Apr-06 09:30 AM Brine:
===
Sample No:  09-6954-2135 Code: 1B033-068 Client:
Sample Date: 16 Jan-06 Material: Copper Project:
Receive Date: Source:  Reference Toxicant
Sample Age: 77d Sh Station:
Comments: 250 mg/L Cuin K medium
Point Estimate Summary
Anaiysis Endpoint % Effect Conc-pgiL 95% LCL 95% UCL Method
11-1509-7834 % Survival 50 52.63084 38.6032 68.37195 Linear Regression
% Survival Summary
Concug/l.  Control Type Reps Mean Minimum Maximum SE SD cv
0 Dilution Water 3 1.00000 1.00000 100000 . 0.00000 0.00000 0.00%
10 3 0.96667 0.90000 1.00000 003333 . 0.05774 5.97%
50 3 ‘0.56667 - 0.30000 0.80000 0.14530 0.25168 44.41%
t00 3 0.16667 0.10000 0.20000 0.03333 D.05774 34 64%
250 3 0.06667 0.00000 0.20000 0.06667 0.11547 173.21
H e ——— e ———
% Survival Detail '
"|concagn. ControlType Rep1  Rep2  Rep?
1] Dilution Water 1.00000  1.00000  $.00000-
10 0.90000 1.00000  1.00000
50 '0.80000 0.60000 0.30000
100 0.20000  0.20000  0.10000 ’
230 0.00000 0.20000  0.00000
000-082-101-1 CETIS™ v1.1.2revl Analyst;_ <% Approval; ~25-



Linear Regression: Page 1 of 2

. D : Report Date: 04 Apr-06 11:24 AM
CETIS Analysis Detail Analysis: 11-1509-7834/rc0a009
Nernalode 24 hour Acute test CH2M Hill
Endpoint Analysis Type SampleLink Controf Link  Date Analyzed Version
% Survival Linear Regression 01-8280-8779 (1-8280-8779 04 Apr-06 11:24 AM  CETISv1.1.2
e s —— e —————y
Linear Regression Options
Model Function Threshold Option  Threshold Threshold Opt  Reweighted  Pooled Groups  Het Corr
Log-Normal [NED=A+B"logiX)] Control Threshold 0 Yes Yes No No
.
Regrassion Summary ]
fters Log Likelihcod Mu Sigma G Chi-Sq Critical P-Valua Decislon{0.05)
4 -46.54554 0.24538 0.39332 0.09484 - 1558585 18.30704  0.41275 Non-Significant Heterogenaity ____,J
Point Estimates
% Effect Conc-ugil. 5% LCL 895% UCL
50 52.63004 38.6932 68.37195
Regression Parameters
Paramater Estimate Std Error 95% LCL 95% UCL t Statistic  P-Value Declision{0.05)
Slope 254243 0.3994823  1.750445 3.328415 6.364 0.00008  Significant
Intercept 0.6238645 0.7404562 -0.8274285  2.075159 0.843 0.41918 Not Significant
Residual Analysis
Attribute Method Statislic Critical PValue Declsion(0.03)
Varlances Bartlett 2977855 7.81473 0.39505 Equal Variances
Distribution Shapiro-Wik W 0.9184941 0.27369 Normal Disiribution
Data Summary Calculated Variate(A/B)
Conc-ugiL. Control Type Count Mean Minimum Maximum SE $Ei A B
0 Dilution Waler 3 1.00000 1.00000 1.00000 0.00000 0.00000 - 31 3
10 3 0.96667 0.90000 1.00000 001179 0.05773 29 30
50 3 0.56667 0.30000 0.80000 0.05137 -0.25166 17 30
100 3 0.16667 0.10000 0.20000 0.01179  0.05774 5 30
250 3 0.06667 0.00000 0.20000 0.02357  0.11547 2 0
Data Detall
Conc-ug/L  Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 3 Rep 6 Rep? Rep 8 Rep 8 Rep 10
0 Otlution Waler  1.00000 1.00000  1.00000
10 0.90000 1.00000  1.00000
50 0.80000 0.60000 0.30000
100 0.20000 020000 0.10000
250 0.00000 0.20000 000000
000-092-101-1 CETIS™ v1.1.2revi Analyst;__: 8- Approval: ~26-



Linear Regression: Page 20f 2

. . . Report Date: 04 Apr-08 11:24 AM
CETIS Analysis Detail - AnalysTs: 11.1509-7834/rcea009
Graphics
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L9935

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC051-65 [Pwr 1 of L
[Collector Company Contact Teleghone No. Proiect Coordinator
STANKOVICH, M. . JOAN KESSNER 3754638 KESSNER, JH Price Code  S§L. Data Turraround
Proiect Desienation Samuline Location SAF No. Air Quality [J 45 D ays
100 & 300 Area Component of the RCBRA - hcremental So 100-H RIPARIAN #1 RC-051
Ice Cliest No. . Field Lozbook No, COA Method of Shivment
EL-1596 BESRASG520 GROUND TRANSPORT
Shinped To Offsite Property No. Bili of Lading/Air Bill No.
CH2MHILL B AQ60151
POSSIBLE SAMPLE UAZA RDS/REMARKS
NONE Prescrvation Nowe Mose
. G/ PG
Special Dandling and/or Sterage Type of Contatner |
Use page 3 for ariginal matericl 10 Corvallis for MIS preparation and No. of Container(s) !
aliguoting, page ! for radieanalytical fractions io Eberline, & page 2 1000g 4000g
Jor vhemical analytical fractivey o Lionville. Volnme
Scxiem (Hin | Sod Pl
s, | AST ELS3
.
SAMPLE ANALYSIS " | Sots emarade
Yo
ASTM E2172
Sample No. Mausix * Sampie Date Sample Time FIESRI EPPICRIP (IR B N 5 A R R 1 . =
J11JB4 SOIL U-g ¢l 14 00 \ | v
CIIAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS . - ' Maurix *
linguisiicd By/Removed Fronk HZict 1] DaerTimne 1D 4 B0 [Recfived By/Stared Ins Date/Tt /30 These mocks inditale Lt unless kincd out, analytes 1o be inchuded with STontium-89.90 - Total Sr S
’ s ——a T Lrﬂ” 3 . wlﬁll fracticn. . | sEasehmcn
nd ¥R 4 i bt These marks {ndicate that this Is 2 nan-analysis used to properiy format COC form. SO=SuWl
Relinquished By/Removed From ! DatefTime ivegd BylStared In Contact Joan Kesgoer for any questions. ;h:h;.ﬁ'
- 1) Parick Si Sicve) - D422; Moisture Coment - D2216; TOC - %060 pH (Soif) - 90452 o=ont
Iieh'fmisftd Dy/Removed From Date/Time IReceivu By/Stored In Dare/Time ;a)mn by x::atguy. 3';:? Ammnh‘—';sﬂ.l: iC Anions - 300.0: Percemt Solids Dt Stk
DLxDrua Lagas
. TaTn
Retinquished By/Removed Lrom Dase/Time Roceived By/Stored ln Data/Time w;:::.
Flqa3el - Soul Vevepain
Relinquished B From’ Date/Time Recsived By/Stored | DuteTime e
e BA /57901
[Relinquished By/temoved Front Dale/Thme Jieoc‘:ved By/Stored In Daie/Time
LABORATORY | Reccived By Tiie . DatefTime
SECTION
FINAL SAMPLE | Dispasal Mediod Disposed By Daie Tieme
DIJCOSITION

BHI-BE-011 (08/28/2005)
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-66 [Pee 1 of 1
iCollcctor Companv Contact Telenhone No. Proicct Coordinator
STANKOVICH . M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround
Proiect Designation Sampling Location SAF No. Air Quality [] 45 Days
100 & 300 Arca Componcnt of the RCBRA - Incremeatal So 100-D RIPARIAN #2 RC-051
Iee Chest No. Fleld Logbook No. COA Method of Shipment
EL-1596 BESRAS6520 GROUND TRANSPORT
Shioped To Offsite Propcrty No, Bill of Lading/Air Bill No.
CH2MHILL AD6D151
POSSIBLE SAMPLE HAZARDS/REMARKS
& Noar
NONE P tion Nose
GP PG
Special Handling and/or Storage Type of Container : |
Use page 3 for original inaterial 1o Corvallis for MIS preparation and No. of Container(s)
aliguating, page 1 for radioanalyiical fractions 1o Eberfine, & page 2 1000g 4000g
Jor chemical unalyticol fractions 1o Lioswville. Volume
Sen e (1) | Soil Plam
et | ASTM E1565
SAMPLE ANALYSIS 5o Nevnie
o
ASTM E2172
Satupke No. Matrix * Sample Date Sample Time ). - - 1 a0 Ta s K
J11J8s SOIL 4-9-d6 15 2. L i .
CHAIN OF POSSESSION \ Sigu/Print Names SPECIAL INSTRUCTIONS _ Matrix *
?uq&'sl‘gd A From C "-‘2 U‘Miﬂﬁ Ty k Recived ByfStored In Do/ Time . 'l;lﬂ.urm indicate that unkess lined Ot anslyics 1o be included with Srontiom-§9,90 -- Total 3r St
1 . - i . SEaSnlamne
4 ' ha Sfie fore ROSS ) e indicate that this s & nos-auaiysls wsed to property format COC form SOmEotd
d By/Reimoved Dawe/Time Contact Joon Kessner lof any questions. ol
inqui = 1) Panicle Si Sieve) - D422; Moisture Content - D2216; TOC + 9060: pH (Soil) - 9045: =04
Relinquished By/Renoved From DaterTime ‘Fumwd ByiSioced In Date/Time g(qwg;:c by K‘w_ ;;r_eg-, Aungnonia - 35032 1€ Anions - 300.0: Percom Solids Bebeum S0
OLx Do Lipeids
] TuTuwom
inqui /TS ; Date/Ti ¢ — 6 -
‘Relmqm:lmd ByRemoved From Onie/Time ]Recemu By/Storcd fn me T hi S I1sd Comr) oS k D{ 2 l Lategns
Ve Vogetaim
Relinguithed By/Removed From Pate/Time chuwed Byrswored In Date/Time sa MP [cs Gom_ ’ r“ Ueﬁhﬂi L‘J"&J‘ XvCuner
Relinquishcd By/Ramaoved From Daie/Time Jamcivednylswm Date/Time quﬁa F 15080 - 301 2_ BN/SI/-oa
LABORATORY [ Received By Tide : DatefTime
SECFION
FINAL SAMPLE { Dispasal Method Disposed By Dates/Ture
DIS TION

aHI-EEb 11 (oar2ar2005)




gi4 - &)
Waslington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-97 [P L of 1
ollector Combany Contact Telephone No. Proicct Coordinator \
STANKOQVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L, Data Turnaround
Proiect Designation Samoline Location SAF No. Air Quality |7] 45 DHYS
100 & 300 Area Component of the RCBRA - Incremental So 100-H RIPARIAN #9 RC-051
Icc Chest No. "] Field Logbook No. COA Method of Shioment
EL-1596 BESRASG520 GROUND TRANSPORT
Shipped To Offsite Property No. Bili of Lading/Air Bill No.
CHIMHILL A060151 SEE OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
T Mome Nowe
NONE P ton
. GP PG
Special Handling and/or Storape Type of Container n
Use page 3 for original material 1 Corvallis for MIS preparation and No. of Container(s) I ‘
aliquiting, page I fur radivanalyiical fraciions 1o Eberfine, & pnge 2 1000g 4000g
Jor chewnical analvrical fractions to Liouvilfe. Volume
Sechem () in | Soll Plam
Spni?l Toxiciy
SAMPLE ANALYSIS Rl eiehtiors
Texiiy
ASTWM E2IT2
Sampls No. Matrix * Sample Date Sample Time N W
J11JH6 SoiL Y-e-0e 1 oo i { —
CHAIN OF POSSESSION Sign/Print Names . SPECIAL INSTRUCTIONS _ Matnx *
maved From cazquiﬁnm /0:33 " Roceived ByStored In DawfTime  “7/1{{05] i 'l'he:ser:::'; :’mmm lined out, analyies w be inctaded wids Steontitm-£9.90 -- Tow) S s
~1f-g CHAM Hicl £9° 30 | A Trese marks indicate that this is 3 noa-analysls used w0 properly fonmat COC farm, pron
Dawe/Time Contact Joan Kessaer for any questions, :::l:;
_ ; : (1) Particle Si Sicve) - D422; Maoisture Content - D2216: TOC - 9060: pH (Soil) - 9045; oyl
[Relinquished By/Removed From Daw/Tine ’R.accivnd By/Stored In Dase/Time Ni)u-uge:by I(:ld(zllq- 35:?.’; Amvmanis - 350.3: 1C Anions - 300.0; Percent Salids nd;m-n- Solids
DLxDram Lol
T=Tlaow
Relinquished 8 T Daxa/Time i Daelime 7 - :
clinquished ByRemovea From Jnum-ad By/Siored In PN /S 74— 03 e
Relinguished p/Remaved From Dae/Time rluim By/Stored In Dave/Time i
IRelinguishcd By/Remaved From Dawe/Tine Iﬂeu:vm By/Swored [n Date/Time
-{ LABORATORY | Reccived By Titke DmcfTime
SECTION
FINAL SAMPLE | Cisposal Method Disposed By Date/Time
DIGROSITION

BHI-EE-011 (0&/29/2005)
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-101 [P L o 1
Callecior Company Contact Teleolione No. Proicet Coordinator X
STANKOVICH, M. JOAN KESSNER 375.4688 KESSNER, IH Price Code 8L Data Turnaround
100 & 300 Arca Component of the RCBRA - Incremental So UPPER RIPARIAN #16 RC-0S!
Ece Chest No, Field Loahook No. 04 Method of Shinment
EL-1596~1 .5; &S/ GROUND TRANSPORT ]
Shipped To Of¥site Property No. Bill of Lading/Air Bill No.
CH2ZMHILL AD6015] SEEDSPC
POSSIBLE SAMPLE 1A ZARDS/REMA RKS
NONE tion Nom None
iai GP PIG
Special Handling and/or Storage Typeof Co -
Use page 3 for original mavecial 1o Corvallis far MIS preparation and | No. of Container(s) !
aligioting, page | Jor radivonalviical fractions ta Eberline, & page 2 1000g 4000
Jor chewical analviical fractions te Lionville. Volume 3
See ilem (1) in Sol Pow
I [
SAMPLE ANALYSIS Pkt
Tosihy
ASTMEN2
Sampie No. Matrix * Sample Date Sample Time [ - .
J1110 SOIL U-ll-0C | {{;'00 ~t
CHAIN OF POSSESSION Sssn/?rht Naumes SPECIAL INSTRUCTIONS Matrix *
'ﬂﬂtmsl‘nd'ﬁmcﬂmﬂ :*mn ;MTh}c&rfrs Indicate that uless lioed o, anaiytes 10 be included with Stromtium-89.90 = Tota Sr |
O, SewrSalbenn)
\Z_a_'r.;b NA \é.rb_m C.H Z.M H_ll‘&‘\ "-Ty‘;umimiqumuui;isnmn-mmismdmpmpﬂlyfmlcocfm SOaSiid
ished B Removed From Dmmm: 10, 3SiRepsived By/Stored In DawcTime -2~ O Contact Jean Ketsner for anry questions. St
(1) Panicle Size (Dry Sieve) - D422: Moiswre Conient - D2216; TOC - 9060; pH {Sail} - 9045; Oeou
Nitrogen by Kjeldahl - 351.2; Ammosia - 350.3; IC Aoions - 300.0: Percent Solids OSwiun Sl
DLaDrum Languuh
TaTesbor
]lauined BylStored Io BN/S7¢ - o o)
Lalapuud
l;ui‘nquim:d By/Renoved From Daie/Time ]kwwd By/Stared In DatesTime :;;::m
FR,clirquishgd By/Removed From Date/Time lRueived By/Stored In Date/Time
LABORATORY | Reccived By Title Da/Time
SECTION
FINAL SAMPLE ) Disposal Meihod Dispased By Duie/Time
&mosmou
aﬁf-Eeon (08/28/2005}
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-100 [P L o 1
IColiector Comeanv Contact Telenhone No. Proieet Coordinator
STANKOVICH, M. JOAN KESSNER 175-4688 KESSNER, JH Price Code 8L Data Turnaround
‘Proiect Designation Sammoling Location SAF No. Air Quality [] 45 Days
100 & 300 Arca Component of Lhe RCBRA - Incremental So UPPER RIPARIAN #14 RC-051
Ice Chest No. ' Field Loshook No. coa Method of Shipment
EL-1596 BESRASG6520 GROUND TRANSPORT
Shioped To Offsite Property No. Bl of Ladine/Air Bill No.
CH2MHILL, AQ60151 SEE OSPC
POSSIBLE SAMPLE IIAZARDS/REMARKS
NONE Pr fion Nose Nose
G PIG
Special Handling and/or Starage Type of Container
Use poge 3 for orivinal mareriuf to Corvallis for MIS preparation and No. of Container(s) ! !
aliguating, page I jor radioanalytical fractions to Eberline, & page 2 1000z 40008
Jor chewical analytical fractions to Lionville. Volume
SAMPLE ANALYSIS
Sampie No. Matrix * Sampie Date Sample Time = Y, S
Jitdhe Soi. Y1206 | 1 3o .
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
; FronCAZIM. DatefTine §O ¢ DO [Received By/Stored In Date/Time Y 13-0gh © These marks indicate that uakess lined aut, nalyles 0 be includcd with Strontum-89.90 - Tow! Sr e
o . analysiy lractica. $EnSatoncet
) = p Kitredn LUk -\-ru:nmnmm'mmuammnummwﬂyfmcocrm $OmSctul
Date/Tiine B wStared I Date/Time Cootact Joan Kessner for axy gquestions. ¥ Wew
— - 1) Particle Si Sicve) - D422; Moisture Coulent - D2216; TOC - 9060: pH (Soil) - 5045: pove
"l"‘“““""“‘ ByRemoved From Dote/Time F‘ﬁ'ﬁ’ By'Stored [ Bate/Yime I(‘h)!mgen byx'fém 3512; Ao - 350.3; 1C Asions - 300.0; Percon Selids o
OlaDrum Liquic
]R:lilqujshcd By/Renioved From Date/Time ]Rmmt By/Stored In Dute/Titac B N /5‘7‘/_. 05 L‘t‘_'m
LaLiqed
v Vigraion
lkeﬁnquished By/Remaved From Date/Time ‘llz,_mgw By/Stored In Date/Tune hel
Relinquished By/Removed From Duce/Tire [Re:ci\md By/Stord In Date/Time
LABORATORY ] Received By Titie DatefTime
SECTION
FINAL SAMPLE ] Dispasal Method Dispesed By Date/Time
DIGFOSITION

BHISEE-011 (0B/26/2005)




CH2ZM HILL

Applied Sclances Laborokry
2300 NW Woinut Bivd
Corvollls, OR
97330-3538
‘ CH2MHILL L RAPS 0 S P.O. Box £23
g *opid Scinces Laboctory Py Carvoits. OR
o~ }\ | 97339-0428
& Tol 541.752.427)
May 19, 2006 2 N\ . Fo 541.752.0276
3 | ‘\:—n— ; ; PN ]
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ELR Consulting <
2328 S. Garfield Street \7

Kennewick, WA 99337

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1522

Dear Emmett Richards:

On April 13, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135.

Sincerely,

At s,

Mark Bos
Analytical Manager

Enclosures

PAGE10of75



CLIENT SAMPLE CROSS-REFERENCE

CH2ZM HILL Applied Sciences Laboratory Reference No. F1522

Date Time
Sample ID Clent Sample ID Collected Collected
F152201 J11JH9 04/12/2006 16:30



Table of Contents
CH2M HILL Laboratory Reference No. F1522

Page

Ammonia Analysis by Method EPA350.3 .......cccmeeeeceecemrireetinsssssveessesorseemesesessessessssssesessorsassamsesessassses 5
Sample Data SUMINALY ............ccocsmmmmeeesssmssrssanissmsressessssssssessosssenssssstenesomsemsssessemssnsessessessesesens 7

QU SUMIMALY ......onreeersiencriecristesstsssmsnsssssssssssssssessossesasssosssnss sesassensaseesesosmermresssmmesssenssossoseostons 10
Anions Analysis by Method EPA300.0........coo...eeceeuceseecrnrereresssresesesssssssseesesessessssssssssesssossssesesmn s 20
Sample Data SUMMATY ........c...cvveemmrioronmersrsismsssrasssssessreseasssssassossmstssssseeseenes ressssren st renbentianas 22

QO SUMIMALY .......ooceceicicecererieserseensasinresssssossssasssessess st sessastsses sessssssessesssesssomsossoesemsssssesesessoemses 25
Moisture Analysis by Method ASTM D2216 ....ucevurureriseereeeecoeereercessemeeceseeestasessssmsessassssesesssessees 37
Particle Size Analysis by Method Dd22............cuveereineimsisivecssssessssssseesssssessmoseesomsessssssecssosessssssssssssoes 39

PH Analysis by Method SWOOASC ......civcommrcermnssiessnsmnnnsneaseemrses s ssessesenssecssossssesmass seesesessesessssonens 4 1

Total Kjeldahl Nitrogen Analysis by Method EPA3S5T.4.....cccouecvvceennniaennessosesremseesessesssessssessssesssssssses 43
Sample Data SUMIMATY .......civvimsioieeesenirsinemssrsssmmessssasssressscssssstsesssssassssessesesas seessssssssessesmassas 45
QO SUIINATY ......ov vt srisemscassstre e sssssssesssesnsssssessossessamscsassesmsssan ssessonsenssssstssessasessesssessoesenesos 48
Total Organic Carbon Analysis by Method ASTM E777 ...cuueemeoeeoemseoseerereeereessesssoseessessssssnesmseenes 58
Sample Data Summary ......... Fhiseeatasaartie L et s A SO R s e n R B b e e R ame s sevesR AR n A S EORERROE 60
QU SUIMIMIATY ....oooaetivcmsctssse s ressesssemssvovesssessissessmssessaseasetenensssessenesssseneassasesssessosesesssssmmsessssans. 63

Chain of Custody/Shipping DOCUMEAS ...vv..cvuuererevesessermmssereascssessascessemssmeasesesssssssesessomssemressenessesssoses T3



% orenHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

u

u

NY

The analyte was analyzed for, but not detected above the reported sample quantitation
limit.
The analyte was positively identified; the associated numerical value is the approximate

concentration of the analyte in the sanple.

The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte it the sample.

The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a “tentative identification”.

The analysis indicates the presence of an analyte that has been “tentatively identified”
and the associated numerical value represents its approximate concentration.

The primary and confirmation analyte result recoveries do not match,

The analyte was positively identified; the associated numerical value cxceeded the
instrument calibration range.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and nxet quality control criteria. The presencc or absence of the.analyte cannot
be verified.

Inerganic CLP and CLP Like Data Qualifiers

U

ur

The analyte was analyzed for, but not detected above the reported sample quantitation
limit. ~

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual lirmit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

The analyte was positively identified; the associated numerical valuc exceeded the
instrument calibration range.

The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-—qualifier is applied to the native samplc only.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot

. be verified,

G\REPORTS\CLP Data Qualifiers.doc



AMMONIA
METHOD EPA 350.3



CASE NARRATIVE

AMMONIA
Analytical Method: EPA 350.3 Batch No.: F1522
Lab Name: CH2M HILL Apvlied Sciences Lab Contract #.: 920842 OTC
Project Name: ELR_Consulting Prime Contractor.:

L Holding Times:
All acceptance criteria were met.

IL. Analysis:

A, Calibration:
All ecceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C.  Matrix Spike/Matrix Spike DuplicatefMS/MSD)
All analyses were performed in accordance with standard operating procedures,

D. Laboratory Control Spike(L.CS)
All acceptance criteria were met.

E.  Duplicate Sammle(s)

All analyses were performed in accordance with standard operating procedures.

F. ical jons:
None.
. Sempling Equipment:
None.
IV, tion th
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the clicnt and CH2M
HILL, both technically and for completcness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Date: \?/"—d,é

Date: 4 &"AL




SAMPLE DATA
SUMMARY



Matrix: SOIL

1A-WC

OENERA{, CHEMISTRY ANALYSIS DATA SHEET

Pleld Sample ID:

J11JH9

Lab Name: CH2M HILL/LAB/CVOQ

Lab Sample ID: F152201

% Moisture: 2 bate Received: 04/13/06
Sample Analysis Date
CAS No. Analyte MDL FQL | Result| Q | Units{ DF | amount Method | Analyzed
7664-41-7 Ammonia-N 0.916 3.43 5.26 my/ kg 1 0.5945 G E350.3 04/13/06

BT060501-16:22-FA522-%

FORM I GEN CHEM



SDG No.:

F1522

Matrix: SOIL

1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SﬁEET

Field Sample IDB:

£8B1-0413

Lab Name: CH2M HILL/LAR/CVQ

Lab sample ID: SB1-0413

% Moimture: 0 bate Received: !/
Sample Analysis Date
CAS No. Analyte MDL PQL { Regult] Q | units| DF | Amount Method | Analyzed
7664-41-7 Mrmonia-N 0.53¢4 2.00 1.28| B | mg/kyg 1 16 E350.3 04713706

ToE0501-

16:22-r1522-w

FORM I GEN CHEM




QC DATA
SUMMARY

_10_



2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lab Name: CH2M HILL/LAB/CVO

S5DG No.: F1522

Analysis Method: E350.3 Initial Calibration Date: 04/05/06 1500

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 040506NH3

Std| Resp | Std| Resp | Std| Resp | Std | Resp | Std | Resp | Std | Rasp | Std | Resp
Analyte ' 1 1 2 2 3 3 4 4 5 S 6 6 7 7
Ammonia-N 0.10] 160 1.0 103 |10.0| s1.0 | 100 | -8.2
Comments :

ETO60501-16:22-F1522-W FORM II GEN CHEM m!q:l




2-we
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lab Name: CH2M HILL/LAB/CVO

SDG No.: F1522

Analysis Method: E350.3 Initial calibration Date: 04/05/06 1500

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 040506NH3

Curve

Analyte Type r Q
LNR 0.9954

Ammonia-N

Comments:

ET060501-16:22-F1522-W FORM II (Part 2) GEN CHEM EiSp o8



2B-WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

Lab Name: CH2M HILL/LAB/CVO

SDA No.: F1522
Second Scurce ID: ICV-0405

Analysis Method: E350.3
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: Q40506NH3

Expected Found %D Q

Analyte
10 9.93| -0.7

Ammenia-N

Comments:

FaP3

ET060501-16:22-P1522 W FORM II-B GEN CHEM



SDG No.: F1522

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Analysis Method: E350.3

Ingtrument Name: NONE

2A-WC

Initial Calibration ID: 040506NH3

CCV #1 ID:CV1-0413

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: D41306NH3

Concentration Units: mg/L

CCV #2 ID:cCv2-0413

CCV #3 1D:CV3-0413

Analyte Expected | Found D Bxpected | Found %D Expdceted | Found %D
Ammonia-N 1 1.12] 11.7 10 10.1 1.0 1 0.%42] -5.8
Comments:
ETO60501-14:22-7r1522-W FORM II-A GEN CHEM E15P43—




SDG No.: F1522

Analysis Mathod: E350.3
Initial Ccal ID:
Matrix: (Soil/Water)} SOIL

Instrument.: NONE

040506NH]

3-wc
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field sample ID:

5B1-0413

Lab Name: CHZM HILL/LAB/CVQ

Lab Sample ID: SB1-0413
Date Analyzed: 04/13/06

Time Analyzed: 1244

THIS METHOD BLANK AFPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
10|BS130413 BS180413 04/13/06 1240
22]3110R9 P152201 04/13/06 1407
COMMENTS :

ET060301-16+22-71332-¥

FORM III GEN CHEM

E350.3
-15-



SD3 No.: Fl522

7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Method: E350.3

Initial cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LC5 ID: BS150413

Date Analyzed: 04/11/06

Time Analyzed: 1240

Concentration Units: mg/kg

A QC Limits
Analyte Expected Found SR $R Q
Ammonia-N 200 196 98.1 75-125
b
* Values outside of QC limits
Comments:
FORM VII GEN CHEM E350:3]1 6—

ET060501-146:22-r1522-W



SDG No.: F1522

Analysis Method: E350.3

Instrument:

NONE

14-we

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

CH2M HILL/LAB/CVC

Lab Code: CVO

Analytical Lot ID: 040506NH3

DATE

CLIENT LAB TIME
SAMPLE ID SARMPLE ID ANALYZED ANALYZED
01 |LEVEL 1 LEVEL 1 04/05/06 1544
01 |LEVEL 2 LEVBL 2 04/05/06 1546
02 [LEVEL 3 LEVEL 3 04/05/06 1548
03 |LEVEL 4 LEVEL 4 04/05/06 1550
07}1ICV-0405 ICv-0405 04/05/06 1559
COMMENTS:

ET0S0503-10:)2-r1522-w

FORM XIV GEN CHEM

33507317"



14-uc

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1522
Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: Q41306NH3

Lab Name: CH2M HILL/LAR/CVO

Lab Code: CVO

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANATYZED ANALYZED
o8|cvi-0413 CV1-0413 04/13/06 1235
09[cvz-0413 Ccv2-0413 04/13/06 1235
11|BS1s0413 BS1S0413 04/13/06 1240
13|sB1-0413 SB1-0413 04/13/06 1244
23 [T11JH9 F152201 04/13/06 1407
24[cv3-04a13 Cv3-0413 04/13/06 1409

COMMENTS :

EPO60503-10:32-P1522-W

FORM XIV GEN CHEM

E3s50 31 8-



‘ CH2MHILL
.’ Applied Sciences Labaraiory

CH2M HILL

Applisd Sciences Labortory (ASL})
2300 Nw Wainut Bivd.

P.Q. Box 428

Corvallis, OR 97330-0428
Telephone: 541-752-4271

05/01/06 MDL Study Report Fax: 541-752-0276
Analytical Method: E350.3 Instrument ID: NONE
Matrix: Soil Concentration Units; mg/ke
Analysis | Amt, Replicates Std.
Analyte Date | Spiked 1 2 3 4 5 6 7 8 Dev. | MDL
Ammonia 08/05/05 2 2.18 1.70 1.73 1.70 173 1.74 131 0.170] 0.534

ET080501.16:22-FISI2. W



ANIONS BY METHOD EFA300.0A

...20_



Analytical Method: EPA300.0

Lab Name: CH2M HILL Applied Sciences Lab
Base/Command: ELR Consulting

CASE NARRATIVE

ANIONS

Prime Contractor.;

Batch No.: F1522

Contract #.: 920842.0TC

1.

IIl.

V.

Holding Times:
All acceptance criteria were met.
Analysis:
A. Calibration:
All acceptance criteria were met.
B. Blanks:
All acceptance criteria were met.
C. ix Spi atrix Spike Duplic le(s):
Samples were analyzed in accordance with SOP.
D. bo Control Spi
All acceptance eriteria were met.
E. nalyiical Exception:
None.
F. QOther:
None,
Sampling Equipment:
None.

Documentation Exceptions:

None

2 N ’é .
Reported by: /L\ /
Rmmw;%@g%_

AFCEE FORM I-1

I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Date: f//?/aé

Date: = /H/ ok
F i L

-21-



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

L

J11JH8

|

SDG No,: F1522 Lab Name: CH2M HILL/LAB/CVQ

Matrix: SOIL Lab Sample ID: F152201

% Moisture: 2 Date Received: 04/13/06

Sample Analysis Date
CAS No. Analyte MDL PQL | Result Units| DF | Amount Method Analyzed

16887-00-6 |Chleride 0.0587 0.483 1.77 my/kg 1 5.28 G R300.0A 04721706
16984-48-8 [Flucoride 0.0524] 0.483 0.483 mg/ kg 1 5.28 G E300.03 04/21/06
14797-55-8 [Nitrate-N 0.0454 0.483 3.65 mg/kg 1 5.28 G E300.0A 04/21/06
14797-65-0 |Nitrite-N 0.0434 0.483 0.664 mg/kg 1 5.28 G[ E300.0A 04721706
14808-79-8 ISulfate 0.0779 0.482 5.96 mg/kg 1 5.28 G E300.0A 04/21/06

DHOS0S19-12: 58-FL522-W

FORM I GEN CHEM

_23.._



SDO No.: F1522

Matrix: soin

1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

5B1-0421

Lab Sample ID: SBl1-0421

Lab Name: CH2M HILL/LAB/CVO

% Moisture: O Date Received: s

Sample Analysis Date
CAS No. Analyte MDL PQL | Result] Q | Units| DF | Amount Method Analyzed
16887-00-6 |Chloride 0.06807 0.500] 0©0.095¢] B mg/ kg 1 5a E300.0A 04/21/06
16984-48-8 |Fluoride 0.0543 0.500 0.500] U [ mg/kg 1 56 E300.0A 04721706
14797~55-8 |Nitrate-N 0.0469 0.500 0.500] U mwy/ kg 1 56 E300.0A 04/21/06
14797-65-0 |[Nitrite-N 0.0449] 0.500] 0.0550] B | mg/kg 1 sSG E300.0A 04721706
14808-79-8 |Sulfate 0.0806 0.500 0.165] B mg/ kg 1 5Q E300.0A 04/21/06

»
DHO6D319-12:58-21522-N FORM I GEN CHEM -24-



QC DATA SUMMARY

_.25_



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

8DG No.: F1522
Analysis Method: E300.0A

Instrument Name: ICQ

Lab Name: CH2M HILL/LAB/CVQ

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

Initial calibration ID: 300A-013006

Std | Resp | Std | Resp | Std | Resp | Std| Resp | Std| Resp | std | Resp | Std | Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7
Chleride ‘Jo.0206| 0.0032 |0.0%0| 0.0043 | 0.20] 9.023 | 0.50| 0.050 | 1.0 0.1y | 5.0 | o0.67 [10.0 1.5
Fluoride 0.10] 0.0085 | 0.50| 0.046 | 1.0 0.13 5.0 0.85 | 10.0 1.8
Nitrate-N 0.030| 0.0059 |0.050| o0.012 | 0.10| 0.067 | 0.50] ¢.14 | 1.0 0.32 5.0 1.9 10.0] 4.1
Nitrite-N 0.020{ 0.0067 |0.050| 0.012 ] 0.10] 0.050 |0.50] o0.10 1.0 0.25 | s.0 1.4 |10.0 3.0
Sulfate 0.060| 0.o065 [ 0.15| 0.01a [ 0.30| 0.059 | 1.5 0.13 3.0 0.27 | 15.0| 1.5 30,0 3.2

Comments:
FORM II GEN CHEM T AT

YLO$O519-12:26-71522-0




GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1522 i Lab Name: CH2M HILL/LAB/CVO
Analysis Methed: RE300.0A Initial Calibration Date: 01/30/06 18:27
Instrument Name: ICQ Concentration Units: mg/L

Initial Calibration ID: 300A-013006

Curve
Analyte Type r Q
Chloride LNR 0.9985
Fluoride INR 0.9988
Nitrate-N LNR 0.99483
Nitrite-N LNR 0.9988
Sulfate LNR 0.9991

Comments :

YLOGOS19-12 26-P1522-N FORM II (Part 2} GEN CHEM 3333,—6;



2B-WC
GENERAL, CHEMISTRY SECOND SOURCE CALIERATION VERIFICATION DATA

Lab Name: CH2M HILL/LAB/CVO

SDG No.:; F1522 °

Analysis Method: E300.0A Second Source ID: ICV-0130

Instrument Name: ICQ Concentration Unitg: mg/L

Initial calibration ID: 300A-013006

Analyte Expected Found 8D Q
Chloride 5 5.06] 1.2
Fluoride S 4.57| -8.6
Nitrate-N 7.19 7.13f -0.8
Nitrite-N 1.13 1.021 -5.4
Sulfate 5 5.14] 2.8

Comments:

¥LOG0S19-12 : 28-F1522-¥ FORM II-B GEN CHEM ‘E3808.0



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATICON DATA

SDG No,: F1522
Analysis Mathod: E300.0A

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVQ

Analytical Lot ID: 042106Q2

Concentration Units: mg/L

CCV #1 ID: CV3-0421 CCV #2 ID: CV4é-0421 CCV #3 ID:
Analyte Expected | Found v Expected | Found sD Q |Expectad | Found $D Q
Chloride 2.5 2.42] -2.5 5 5.28 5.7
Fluoride 2.5 2.55} 1.8 5 5.19/ 3.8
Nitrate-N 2,5 2.63] 5.3 5 5.52] 10.3
Nitrite-N 2.5 2.47| -1.2 5 5.52] 10.4
Sulfate 7.5 7.59 1.2 15 16.0 6.7
Comments :

DAOGD519-12:38-P1522-W

FORM II-A GEN CHEM

R09g0




3-we
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

[ $B1-0421
SDG No.: F1522 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E300.0A Lal Sample ID: SB1-0421
Initial Cal ID: 300A~(013006 Date Analyzed: 04/21/06
Matrix: (Soil/Water) SOIL Time Analyzed: 2207

Instrument: ICQ

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED
4185150421 : BS150421 . 04/21/06 2128
4318250421 BS280421 04/21/06 2148
44|BS350421 BS3s50421 04/21/06 2157
52|J11JH9 F152201 04/21/06 2325

COMMENTS :

YL0&0510-12) 25-p1822-W FORM I11 GEN CHEM

E300.0A



SDG No.: F1522

7-wC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Metho@: E300.0A

Initial cal ID: 300A-013006

Matrix: {Soil/Water) SOQIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

ICS ID: BS1S0421

Date Analyzed: 04/21/06

Time Analyzed: 2128

Concentration Units: mg/kg

OC Limits
Analyte Byxpected Found %R SR Q
Chloride 25 27.0 108 90-110
Fluoride 5 26.7 107 90-110
Sulfate 25 27.1 108 90-110
* Values outside of OC limits
Comments:
FORM VII GEN CHEM E300.0

YLOG0519-12:25-F1522-W

31-



7-we

GENERAL CHEMISTRY LABCRATORY CONTROL SAMPLE

SDG No.: F1522

Analysis Method: E300.CA
Initial cal ID: 300A-013006
Matrix: (Soll/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVQ

LCS ID: BS528S0421
Date Analyzed: 04/21/06
Time Analyzed: 2148

Concentration Units: mg/kg

QC Limits
Analyte Expected Found SR R
Nitrite-§ 5.65 $.71 101 90-110

* Values outside of QC limits

Comments:

FORM VII GEN CHEM

YLOE0519-12:25-P1522-%

E300.0



SDG No.: F1522

T-We

GENERAI, CHEMISTRY LABORATCRY CONTROL SAMPLE

Analysis Method: E300.0A

Initial Cal ID:

300A-013006

Matrix: (Soil/water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS3g0421

Date Analyzed:

Time Analyzed:

2157

04/21/06

Concentration Units: mg/kg

QC Limits
Analyte Expacted Found R iR
Nitrate-N 35.95 8.7 108 90-110

* Values outside of QC limicts

Comments:

YLOSO519-12:25-F1332-W

FORM VII GEN CHEM

..3:3_

E300.0



SDG No.: P1522

Analysis Method: E300.0A

Instrument: ICQ

14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

Analytical Lot ID: 300A-013006

CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAR DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
02|LEVELL LEVEL1 01/30/06 1729
03[LEVELZ LEVEL2 01/30/06 1739
04[LEVEL3 LEVEL3 01/30/06 1749
os [LEVEL4 LEVEL4 01/30/06 1758
06 [LEVELS LEVELS 01/30/06 1808
07|LEVELG LEVELG 01/30/06 1618
08[CEVELT LEVEL7 01/30/06 1827
10fICV-0130 ICV-0130 01730706 1846
11|Icv-0130 ICV-0130 01/30/06 1856
13{Icv-0130 ICV-0130 01/30706 1916
COMMENTS :

YLOSGS19~12:25-71522-%

FORM XIV GEN CHEM

__3‘4._

E300.0A



SDG No.: Fl522

Anal)ysis Method: E300.0A

Instrument:

1cg

14-wWC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

Analytical Lot ID: 04210602

CH2ZM HILL/LAB/CVQ

Lab Code: CcVvOQ

CLIENT LAB DATE TIME
SAMPLE ID 5AMPLE ID ANALYZED ANALYZED
40|cv3-0421 CV3-0421 04/21/06 2119
41185130421 BS150421 04/21/06 2128
43[Bs2s0421 BS280421 04/21706 2148
44[BS380421 BS350421 04/21/06 2157
46)sB1-0421 5B1-0421 04/21/06 2207
52[711IH9 F152201 04/21/06 2325
s55]Cve-0421 cva-0421 04/21/06 2354
COMMENTS :

TLOS0519-12:15-F1522-0

FORM XIV GEN CHEM

-35-
E300.0A



e CH2ZMHILL
‘ Applied Schnces Ledoratary

CH2M HILL

Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd,

P.O. Box 428

Corvallis, OR 97330-0428
Telephone: 541-752-4271

05/19/06 MDL. Study Report Fax: 641-752-0276
Analytical Method: E300.04 Instrument ID: JCO
Matrix; Soil Concentration Units: mg/kp
Analysis [ Amt. Replicates Std.
Analyte Date | Spiked 1 2 3 4 5 6 7 Dev. | MDL

Nitrate 11701/08 0.25 0.225 0250 - 021% 0.240 0245 0.225 0.255 0.0149( 0.0469
Nitrite-N 11201/05 02s 0.230 0.270 0.2720 . 0.260 0.270 0.260 0.265 00143} 00449
Sulfate 1101705 075 0.790 0.735 0.730 0.795 0.175] . 0.750 0.750 0.0256| 0.0806
Chloride 11/01/03 0.25 0.315 0.315 0.340, 0.340/ 0.2%0 0.300 0.330 0.0193] 0.0607
Ruoride 11/02/05 0.5 0.505 0.4301 0.500 0.470 0.490, 0.485 0.455 001731 0.0543

=36~
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- PERCENT MOISTURE
ASTM D2216

_37...



Makrix: SOTL

1A-WC

GENERAL CHEMISTRY AMALYSIS DATA SHEET

Field Sample ID:

L J11sH9

|

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F152201

Date Received: 04/13/06

Analysis

Sample Date
CAS No. Analyte MDL PQL | Result| Q | Units| DF | Amcunt Method Analyzed
MOISTURE Moisture Q.00 0.00 1.64 ] 1 11.7632 G| ASTM D2216 | 04/17/06
ETO60420+17:00-71522-0 FORM I GEN CHEM ~-38-



E)

PARTICLE SIZE
METHOD 422
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Hanford

Particle Size
, 500.0 g sample used
Weight retained is the weight of material ON each sieve

ANALYST: KM 04/19/2006
) Weight
Client Sieve Sieve Size  Sieve Size Retained
Lab 1D, LD. # (um) {mm) ®
F152201 J11JH9 8 2362 2.362 0.20
16 118¢ 1.180 30.30
30 600 0.600 - 103.00
50 500 0.500 20590
100 147 0.147 117.70
200 75 0.075 24.80
pan 16.50
total 498.4
1
& CH2MHIL

S Appilad Sclences Group

Weight
Retained.
(%)
0.04
6.08
20.67
4131
23.62
498
331

Cumnulative Cumulative

Coarser Finer
(%) (%)
0.04 99.96
6.12 93.88
26.79 73.21
68.10 31.90
91.71 8.29
96.69 331
100.00 0.00

2300 MW Walh! Bivd, Corvalls OR 97330-3532

P.C. Box 428, Corvalls, OR 973390428
Ted 541.752.4271 Fox 541.752.0276



pH
METHOD SW9045C

_41_



SDG No.: Fl1522

Matrix: SOIL

% Moisture: 2

1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEEBT

Field Sample ID:

J11JHS

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F132201

Date Received: 04/13/06

Sample Analysis Date
CAS No. Analyte PQL | Result| Q | Units}| DF | Amount Method Analyzed
pH 0.900 0.00 7.28 PH 1 20 G SWI045C 04/24/06
- 4 2 -

BT060427-19:22-r1522-¥

FORM I GEN CHEM



TKN
METHOD EPA 351.4

-43-



CASE NARRATIVE

TKN
Analytical Method: EPA 351.4 Batch No.: F1522
Lab Name: CH2M HILL Applied Sciences Iab Contract #.: 920842.0TC
Project Name: ELR Consulting Prime Contractor.:

' All acceptance .criteria were met,
I Analysis:
A Calibration:
All accepiance criteria were met.
B. Blanks:

All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicgte(MSMSD)
: All analyses were performed in accordance with standard operating procedures.

D. Laboratory gntrol Spike{1.CS)

All acceptance criteria were met.

E. Duplicate Sample(s):
All analyses were performed in accordancc with standard operating procedurcs.

F. ical tions:
None.
OI.  Sampligg Equipmen:
None.
v. Documentation Exceptiops:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designes, as verified
by the following signature,

Reported by: %QM u—/l’[ —E/Hﬁa_ Date: S‘/' C);

Reviewed by: #pj Date: J//o&
VA Q

-44-



SAMPLE DATA
SUMMARY
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1A-wC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

\

Field Sample ID:

[ J11JH9 B
sDE No.: F1522 Lab Mame: CH2M HILL/LAB/CVC
Matrix: SOIL Lab Sample ID: F152201
% Moisture: 2 Date Received: 04/131/06
Sample Analysis Date
CAS No. Analyte MDL QL Rasgult Units| DF Amount Method Analyzed
7727-37-9 Total Xjeldahl Nitrogen as N 40.9 150 1310 mg/kg 1 0.6799 @ E351.4 04/18/06
~46-

ET0§0502-16:41-r1522-%

FORM I GEN CHEM



SDG@ No.: F1522

Matrix: SOIL

1A-wC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field sample ID:

SB1-0418

Lab Name:; CH2M HILL/LAB/CVO

Lab Sample ID: SBl-0418

&% Moistuxre: O Date Raceived: I/
Sample Analysis Date
CAS No. Analyte MDI, PQL | Result Units| DF | Amcunt Methed | Analyzed
T7727-37-9 Total Kjeldahl Nitxrogen as N 27.3 100 100 mg/kg 1 1 @G E351.4 04/18/06
"47_

ET060502-16:41-F1522-%

FORM I GEN CHEM



-QC DATA
SUMMARY
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2-we
GENERAL CHEMISTRY INITIAI, CALIBRATION DATA

SDG No.: Fl522 ' Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4 Initial Calibration Date: 04/18/06 1040

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 041806TEN

Std| Resp | Std| Rasp | 8td | Resp | Std| Resp [ std| Resp | 5td| Resp | Std | Resp

Analyte 1 1 2 2 3 3
Total Kjeldahl Nitrogen | 2.0 155 20.0 106 200 50.2 | 2000 -10

Comments:

BTO60501-16:23-#1522-0 FORM II GEN CHEM B37594



2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

5DG No.: F1522 Lab Name: Cﬂrm HILL/LAB/CYO

Analysis Maethod: E351.4 Initial Calibration Date: 04/18/06 1040

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 041806TKN

Curve
Analyte Type r Q
Total Kjeldahl Nitrogen as N LNR 0.9979
Comments:
FORM II (Part 2) GEN CHEM . E3R 06—

BTO60501-16:23-7r1522-W



2B-wWC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA -

SDG No.: F1522
Analysis Method: E351.4

Instrument Name: NONE

Initial calibration ID: 041806TEN

Lab Name: CH2ZM HILL/LAB/CVO

Second Source ID: ICV-0418

Concentration Units: mg/L

Analyte

Expec'ted

Found

D Q

Total Kjeldahl Nitrogen as N

20

17.7

-11.5

Comments:

==—_m£=4

ET060501-16:23-P1522-w

FORM II-B GEN CHEM

551+



SDG No.: F1522

GENERAL

Analysis Method: E351.4

Instrument Name: NONE

Initial cCalibration ID: 041806TKN

CCv #1 ID:CVi-0418

CHEMISTRY CALIBRATION VERIFICATION DATA

Lab Name: CHZM HILL/LAB/CVO

Analytical Lot ID: 041806TKN

Concentration Units: mg/L

CCV #2 ID:CV2-0418

CCcv #3 ID:cCcv3-0414

Analyce

Expected

Found

%D

Expected

Found

%D

Expected

Found

D

Total Kjeldahl Nitrogen as N

20

17.5

-12.6

200

181

-9.6

20

18.4| -8.1

Comment.s:

ET060501~16:23~F1522-W

FORM II-A GEN CHEM

B354




5DG No.: F1522

Analysis Method: E351.4

Instrument Name: NONE

2A-WC

Initial Calibration ID: 041806TKN

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 041806TKN

Concentration Units: mg/L

CCv #4 ID: Cvd-0418 CCV #5 ID: CCV #6 ID:
Analyte Expected | Found D Expectad | Found %D Q |Expected | Found D
Total Kjeldahl) Nitrogen as N 200 178} -11.1

Comments:

ETOG0501-16-23-r1522-%

FORM IT-A GEN CHEM E5B 4




SDG No.: F1522

Analysis Method: E351.4
Initial Cal ID: 041B06TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES. MS, AND MSD:

3-we

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

FPield Sample ID:

SBl-0418

Lab Name: CH2M HILL/LAB/CVQ

Lab Sample ID: SB1-0418

Date Analyzed: 04/18/06

Time Analyzed: 1053

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
05]B5180418 Bsiso4ls 04/18/06 1051
241J11JH9 Fl52201 04/18/06 1125
COMMENTS :

BT060501-16:23-P1522-W

FORM III GEN CHEM

E351.4
-54~



T-WC

GENERAL CHEMISTRY LABCRATORY CONTROL SAMPLE

8DG No.: F1522

Analysis Method: E351.4
Initial Cal ID: 041806TEN
Matrix: (Soil/Water) SOIL

Instzument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS81s0418
Date Analyzed: 0(04/18/06
Time Analyzed: 1051

Concentrxation Units: mg/kg

QC Limits
Analyte Expected Found $R R
Total Kjeldahl Nitrogen as N 680 BO7 118 75-125

* Values outgide of QC limits

Comments:

ETO60501-16:2)-P2522-0

FORM VII GEN CHEM

E51 355 -



14-we

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1532
Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 041B0S5TKN

Lab Name:

CH2M HILL/LAB/CVO

Lab Code: CVOQ

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED
01|LEVEL 1 LEVEL 1- 04/18/06 1040
02 [LEVEL 2 . LEVEL 2 04/18706 1040
03 {LEVEL 3 LEVEL 3 "~ 04/18/06 1040
04 [LEVEL 4 LEVEL 4 04/18706 1040
05[cvi-0418 Cv1-0418 04718706 1042
06fCv2-0418 Cv2-0418 04/18/06 1042
07|Icv-0418 ICV-0418 04718706 1045
os[psisoais BS1S0418 04718706 1051
11[sB1-0418 SB1-0418 04718706 1053
22[cv3-0aiz cV3-0414 04718706 1121
24311579 F152201 04/18/08 1125
26 [cve-0418 Cva-0418 04/18/06 1128

COMMENTS :

FORM XIV GEN CHEM

ET060502-16:41-F1522-%

E351.4



. CH2M HILL

Applled Sclences Labortory (ASL)
CHﬂmLL 2300 NW wainut Bivd.,
e A w P.0. Box 428

Corvallis, OR 97330-0426
Talephone: 541-752-4271

05/01/06 MDL Study Report Fax: 541-752-0276
Analytical Method: E351.4 Instrument ID: NONE
Matrix; Sojl Concentration Units: mg/kg
Analysis | Amt. Replicates : Std.
Analyte Date Spiked 1 2 3 4 5 6 7 B Dev. | MDL

Total Kjeldah Nitrogen - 01306 100 168 134 161 147 152 161 n 8.67 213

ETO0050f-16:23-F1312-¥



TOTAL ORGANIC CARBON
BY ASTME777 -

_..58._



CASE NARRATIVE

TOC SOILS
Analytical Method: ASTM B-777 Batch No.: F1522
Lab Name: CHZM HILL Applied Seiences Lab Contract #.; 920842.01C
Project Name: ELR_Consulting Prime Contractor.:
L. °  Holding Times:
All acceplance criteria were met.
18 Analygis:
A, Calibration:
All acceptance criteria were met,
B. Blanks:
Al acceptance criteria were met.
C.  Matsix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.
D. Laboatory Control Spike(I.CS)
All acceptance criteria were met.
E. Duplicate Sample(s): -
All analyses were performed in accordance with standard operating procedures.
F. Analytical Exceptions:

All acceptance criteria were met.

I.  Sempling Bquipment:

None.

v, Documentation Exceptigns:

None

V. Icertify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by=7W v, 2406

Reviewed by:Jv_»%a;ﬁﬂlM_g Date:_ ftz/;fef/m

_59_



SAMPLE DATA SUMMARY
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SDG No.: F1522

Matrix: SoIL

% Moisture: O

1A-we
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

L JL1JH9

]

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F152201

Date Received: 04/13/06

ADO60425-15:47-P1522-0

FPORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL | Result| Q ! Units| DF | Amount Method | Analyzed
TOC Total Organic Carbon 109 n: 14000 mg/kg 1 0.3197 G| AS™M E777 | 04/25/06
-61-




Matrix: SOIL

1A-wWC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

8B1-0425

il

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0425

% Moisture: O Date Received: /7
Sample Analysis Date
CAS No. Analyte MDL PQL |[Result| Q | Units| DPF | Amount Method |Analyzed
TOC \Total Organic Carbon 35.¢0 100 100 U | mg/kg 1 1 G| ASTM E777 04/25/06
_.6 2 —

ADG60425-15:47-F1522-H

PORM T GEN CHEM



QC SUMMARY
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2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lab Name: CHZ2M HILL/LAB/CVO

SDG3 No.: F1522

Initial Calibration Date: 10/14/05 11:48

Analysis Method: ASTM E777

Instrument Name: TOC Skalar Concentration Units: mg/Kg

Initial Calibration ID: 10140581

Std | Resp | Std | Resp | Std | Resp | 5td | Resp | Std | Resp | std| Resp | std | Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7
Total Organic Carbon 100 | 737000 | 200 | 1600000 | 1000 | 6840000 | 4000 | 2. 48E+7 | BO0D | 4. 75E+7
Comments:

ADO60425-15: 47-F1522 -1 FORM II GEN CHEM ASTM_§I47—



2-wC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1522 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: ASTM E777 Initial calibration Date: 10/14/05 11:48
Instrument Name: TOC Skalar Concentration Units: mg/Kg

Initial Calibration ID: 10140581

Curve
Analyte Type r Q
Total Oxganic Carbon LNR 0.9997
Conments:
FCRM II (Part 2) GEN CHEM ast 05T

ADDS0425-158:47-F1522-m



2B~WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DA‘i‘A

Lab Name: CH2M HILL/LAB/CVQ

SDG No.: F1522
Second Source ID: ICV-1014

Analysis Method: ASTM E777
Instrument Name: TOC Skalar Concentration Units: mg/kg

Initial Calibration ID: 10140Ss1l

Analyte Expected Found D 4]
Total Organic Carbon 6430 6680| 3.9

Comments:

ADDSOLIS-15:47-§1522-W FORM II-B GEN CHEM ASTM %7



SDG No.: F1522

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

2A-WC-
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Lab Mame: CH2M HILL/LAB/CVO

Analytical Lot ID: 042506TOCS

Concentration Units: mg/kg

Initial Calibration ID: 10140581

CCV #1 ID:CV1-0425

CCV #2 ID:CV2-0425 CCV #3 I1D:

Analyte

Expected | Pound %D Q |Expected | Found AD Q | Expected

Found 3D Q

Total Organic Carbon

4000 isge0| -1.5 4000 4090] 2.2

Comments:

ADOED42S-15 (47-F1522-W

FORM II-A GEN CHEM

asmi Bl




3-wWe

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SD3 No.: F1522

Analysis Method: ASTM E777
Initial Cal ID: 10140551
Matrix: (Soll/Water) SOIL

Instrument :. TOC Skalar

Field sSample 1D:

SB1-0425

Lab Name: CH2M HILL/LAB/CVQ

Lab Sample ID: 5Bl1-042%
Date Analyzed: 04/25/06

Time Analyzed: 1121

THIS METHOD BLANK APFLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

' CLIENT LAE DATE TIME
SaMPLE ID SAMPLE ID ANALYZED ANALYZED
02]B5150425 BS180425 04/25/706 1111
07|J11JH9 F152201 04/25/06 1331
COMMENTS :

ADOS04]S-15.47-F1522-w

FORM III GEN CHEM

ASTM E777
-68—



7-HWC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1522
Analysis Method: ASTM E777

Initial Cal ID: 10140581
Matrix: (Soil/Water) 3S0IL

Instrument: TOC Skalaxr

Lalb Name: CH2M HILL/LAB/CVQ

LCS ID: BS160425

Date Analyzed:

Time Analyzed: 1111

04/25/06

Concentration Units: mg/kg

QC Limitsg
Analyte Expected Found %R %R Q
Total Orgamic Carbon 8840 9120 103 75-125
* Values outside of QC limits
Comments :
asmv g7 00~

ADO60425-15:47-F1522-¢

FORM VII GEN CHEM



SDG No.: F1522

Analysis Method: ASTM E777

Instrument: TOC SKALAR

Analytical Lot ID: 101405TQOCS

la-we

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name: CH2M HYLL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
02 |[LEVEL] LEVEL1 10/14/05 T 1148
03 [LEVELZ LEVEL2 106/14/05 1158
04 {LEVEL3 LEVEL3 10/14/05 1268
05 [LEVELA LEVEL4 10/14/05 1218
06 |[LEVELS LEVELS 10/14/05 1228
07 |1cv-1014 ICV-1014 10/14/05 1252
COMMENTS :
-70-
FORM XIV GEN CHEM ASTM E777

ADDS0425-15:47-P1522-w



SDG No.: F1522

Analysis Method: ASTM B777
Instrument: TOC Skalar

Analytical Lot ID: 042506TOCS

1l4-weC

Lab Name:

GENERAL CHEMISTRY ANALYTICAI, SEQUEMNCE

CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
01 |Cvi-0425 Cv1-0425 - 04/25/06 1058
02 |BS1s0425 B31s0425 04/25/06 1111
03/3B1-0425 8B1-0425 04/25/06 1121
07 1311JH9 F152201 04/25/06 1331
14(Cv2-0425 Cv2-0425 04/25/086 1511
COMMENTS ;
FORM XIV GEN CHEM ASTM E777

ADD60425-15: 47 -P1522-W



‘ CH2M HILL

Applied Sclences Labortory (ASL)
c.t'm":mm' LL 2300 NW Walnut Bivd.
> P.0. Box 428

Corvallis, OR 97330-0428
Telephone: 541-752-4271

04/25/08 MDL. Study Report Fax: 541-752-0276
Analytical Method: ASTM E777 Instrument ID: TOC Skalar
Matrix: Soil Concentration Units: mg/kg
Analysis | Amt, Replicates Std.
Analyte Date | Spiked | 1 2 3 4 5 6 7 8 | Dev. | MDL
Total Organic Carbon 0817105 | 140 310 144 s8] 204 324] 211 &m na| 350

ADOGD423-15:47-F1522-W



CHAIN OF CUSTODY/SHIPPING DOCUMENTS
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i85 22-0li

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC051-100 [P 1 o i
Collector Comoany Contact Telephone No. Project Coordinator
STANKOVICH, M. JOAN KESSNER " 375-4688 KESSNER, JH Price Code 8L Data Turnaround
iect Desienation Sampling Loegtion . SAF No. Air Quality [ 45 Days
100 & 300 Area Component of the RCBRA - Incremental So UPPER RIPARIAN #14 RC-051
Iee Chest No. - Field Logbook No. COA Method of Shinment
EL-1596 . BESRAS6520 GROUND TRANSPORT
Shioped Te Offsite Property No. Bill of Ladine/Akr Bill No.
CH2MHILL AQSB1S? SEE OSPC
POSSIBLE SAMPLE HAZA RDS/REMARKS
Nooe
NONE P i Neax
Contal G PG
Special Handling and/or Storage ype of : :
Use page 3 for ariginal material to Corvallis for MIS preparation and | Ne. of Container(s) .
aliguoting, page I for radioanalyiical fractions to Eberiine, & page 2 1000g 4000g
Jor chemical analytical frections to Lionville. Volume '
Scciem(io | Soil Pla
quux;:u AﬂM-Elﬂi'h
SAMPLE ANALYSIS Soi Nemotoda
ASTME2T2
Sample No. Matrix * Samgple Date Rk T o N I ]
CHAIN OF POSSESSION Sign/Priut Names | SPECIAL INSTRUCTIONS . Matrix *
4 ByRemoved FrodlCW2WA. Dair/Time [OF DO [Received ByStored [n Date/Time 4 ~r3-op¢ ~ These marks indicaic that unfess lived out, apaiytes 1 be inchided with Stroptum-§9,90 —~ Tocal St st
-— . apatysis faction S Suboi
ot S c iel /02O AL These marks indicate that this is & non-amatysis used lo properly format COC form SomSdid
linguished By/Removed From DuiefTime jved/By/Stored In DaotefTime: Cootact Joan Kesseer for sy questions. StoShadge.
W= Wiater
: — - (1) Particle Size (Dry Sicve) - D422; Moisture Conient - D2216; TOC - 9060; pH (Sail) - 9045; °'°“r
‘R“"m"""“ ByRemaved From Dose/Tine I"“““ By/Stored In Date/Time Nitrogen by Kieldahl - 351.2; Anunooia - 350:3; IC Asioss - 300.0; Peccest Solids e oSaids
DiLaDram Liquids
[ndnqu'shec By/Removed From Diae/Timne ived By/Stored In Dawe/Time i 3:—“;;
Vi qu.uhl‘
li:limished ByRemoved From Date/Time ‘|Recmved By/Stared Is Daie/Time Xeuber
Relinquished By/Removed From Date/Tune Tmnymm:. Date/Time
LABORATORY | Reccived By Title _ Date/Time
SECTION
FINAL SAMPLE | Disposa) Mathnd Disposed By Date/Time
RtSPOSITION

BHI-EE-011 (08/26/2005)



CH2MHILL
q* Analytical Services

Sample Receiet Record

Date received: | 4-13 X o

I

Batch Number: [ ric2a22 s |

ClientProject | ELR ConsSuly

VERIFICATION OF SAMPLE CONDITIONS (verify all ltems) * HD = Client Hand delivered Samples

Observation
Radiological Screening for AFCEE

YES

NO

Were custody seals intact and on the outside of the cooler?

HD

If yes, Where? Front Rear. L.t Side Rt Side

Type of packing materlal: lce Blue lce Bubble wrap

Was the Chain of Custody inside the cooler?

HID

Was the Chain of Custody properly filled out?

Were the gample containers in good condition?

Containers supplied by ASL?

X be k

Any sample with < 1/2 holding time remaining? ¥ so contact LPM

Wazs there ice in the cooler? Enter temp. A2 C

All VOCs free of alr bubbles ?

3K

VERIFICATION OF SAMPLE PRESERVATION

Sample | Nutrients |Metals pH; Volatiles | Cyanides| TOC pH | TOX pH
No PpH <2 <2 pH<2 | pH>12 <2 <2

Other {spacity)

NIA
{soifs/unires)

27
‘ LOGIN AND pH VERIFICATIONS PERFORMED BY

Rev 11/05/2003-recpircd.xis

Dale/Tima

-75-



VersionCo LabName SDG

4 00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4 00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4 00EFAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4 COEPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4. 00EPAC CHMC
4 00EPAC CHMC
4.00EPAC CHMC
4 00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EFAC CHMC

F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
Ft522
F1522
F1522
F1522
F1522
F1522
F1522
F1522
F1522

FieldID

JI1JHE  JH1UH9
JITJHS  JI1JH9 N
JiI1JHe  J11JHS N
JITJHS  J11JH9 N
JI1JH9  J11UHS N
JITJH9  J11JH9 N
J11JHS  J11UUH9 N
Ji1JH9  J11JHS N
JI1JH9  Jt1JH9 N
J11JH9 J11JHG N
BS5150413BS180413BS
BS150418 BS150418 BS

BS150421 BS150421 8BS
BS150421 BS150421 BS
BS150421 BS150421 BS
BS150425 BS150425 BS
BS250421 BS250421 BS
BS350421 BS350421 BS
S$B1-0413 5B1-0413 LB
5B1-0418 SB1-0418 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
5B1-0421 $B1-0421 LB
S81-0421 5B1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0425 S81-0425 LB

NativeiD QAQCTyp: LRType
N

Matrix

SOIL
SOIL
SOIL
S0IL
SOIL
SOIL
50IL
SOIL
SOIL
SOIL
SOIL
S0IL
SOIL
SOiL
SOIL
SO
SOiL
S0IL
SOIL
SOIL
SOIL
SOtL
SOIL
SOIL
SOIL
SO

LabSample AnalysisM: Extraction! SampleDa SampleTin ReceiveDa ExtractDat ExtractTim AnalysisD: AnalysisTit PercentSo LabLotCtih CAS

F152201 ASTM E77 NONE

F152201
F152201 E350.3

F152201 E300.0A
F152201 E300.0A
F152201 E300.0A
F152201 E300.0A
F152201 E300.0A

E351.4

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

F152201 ASTM D2z NONE

F152201
BS150413 E350.3
BS1S0418 E351.4
BS150421 E300.0A
BS5150421 E300.0A
BS180421 £300.0A

SWO045C METHOD

METHOD
METHOD
METHOD
METHOD
METHOD

BS150425 ASTM E77 NONE

85250421 £300.0A
BS350421 £300.0A
SB1-0413 E350.3
SB1-0418 E351.4
§B81-0421 E300.0A
SB1-0421 E300.0A
5B1-0421 E300.0A
SB1-0421 E300.0A
SB1-0421 E300.0A

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

5B1-0425 ASTM E77 NONE

4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
41212006

16:30 4/13/2006
16:30 4/13/2006 4/18/2006
16:30 4/13/2006 4/13/2006
16:30 4/13/2006 4/21/2006
16:30 4/13/2006 4/21/2006
16:30 4/13/2006 4/21/2006
16:30 4/13/2006 4/21/2006
16:30 4/13/2006 4/21/2006
16:30 4/13/2006
16:30 4/13/2006 4/24/2006
4/13/12006
4/18/2006
4/21/2006
412112006
4/21/2006

4/21/2008
4/21/2006
4/13/2006
4/18/2006
4/21/2008
4/2112006
4/21/2008
4/21/2006
4/21/2006

4/25/2006
11:25 4/18/20086
14:07 4/13/2006
23:25 4/21/2006
23:25 4/21/2008
23:25 4/21/2006
23:25 4/21/2006
23:25 4/21/2006

41712006
14:05 4/24/2006
12:40 4/13/2006
10:51 4/18/2006
21:28 4/21/2006
21:28 4/21/2006
21:28 4/21/2006

4/2512006
21:48 4/21/2008
21:57 412172006
12:44 4/13/2008
10:53 4/18/2006
22:07 412112006
22:07 4/21/2006
22:07 4/2172006
22:07 4/21/2006
22:07 4/21/2006

4/25/2006

13:31
11;25
14:07
23:25
2325
23.25
23:25
23:25
16;52
14:05
12:40
10:51
21:28
2128
21:28
11:11
21:48
21:57
12:44
10:53
22:07
22:07
22:.07
22:07
22:07
11:21

98.36
98.36 SB1-0418
98.36 SB1-0413
98.36 SB1-0421
98.36 SB1-0421
98.36 SB1-0421
©8.36 SB1-0421
98.36 SB1-0421
98.36
98.36 SB1-0424
100 SB1-0413
100 5B1-0418
100 SB1-0421
100 SB1-0421
100 SB1-0421
100
100 S581-0421
100 SB1-0421
100 SB1-0413
100 SB1-0418
100 SB1-0421
100 5B1-0421
100 SB1-0421
100 SB1-0421
100 S5B1-0421
100

ToC  TOC
7727-37-9 KN
7664-41-7 NH3N
16887-00-4 CL
16984461 F
14797-55- NO3N
14797-65-{ NO2N
14808-791 SO4
MOISTURIMOIST
pH PH
7664-41-7 NH3N
7727-37-9 KN
16887-00+ CL
16984-48-1 F
14808-79-1 SO4
fOC  ToC
14797-65-{ NOZN
14797-55-1NO3N
7664-41-7 NH3N
7727-37-9 KN
16887-00-4 CL
1698448 F
14797-55-1NO3N
14797-654 NO2N
14808-79-1 SO4
TOC TOC

ParamiD Analyte

Total Orga
Total Kjeld
Ammaonia-|
Chloride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Moisture
pH
Ammonia-1
Total Kjeld
Chioride
Fiuoride
Sulfate
Total Orga
Nitrite-N
Nitrate-N
Ammonia-i
Total Kjeld
Chloride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Total Orga

Result
14000
1310
§.26
1.77
0.483
3.69
0.664
5.96
1.64
7.28
196
807
27
28.7
27.1
9120



ExpectedV Units Diltion  MDL RL LabQualifie Surrogate Comments ParvalUnc Recovery LowerCont UpperCont Basis ConcQuat MDLAdjus! RLAdjustes SampieDe: LeachMett LeachDate LeachTime LeachLot AnalysisLo CalReflD

MG/KG 1 109 313 N D = 109 313 JA1JHS  NONE 8B1-0425 10140551
MG/KG 1 401 147 N D = 409 150 J11JHS  NONE 041806KN 041806 TKN
MG/KG 1 0.898 3.36 N D = 0.918 3.43 J11JH9  NONE 041306NH 040506NH3
MG/KG 1 0.0575 0.473 N b = 0.0587 0.483 J11JH9  NONE 042106Q2 300A-013006
MG/KG 1 0.0514 0473 U N D u 0.0524 0483 J11JH9  NONE 042106Q2 300A-013006
MG/KG 1 0.0445 0.473 N (n) = 0.0454 0.483 J11JH9  NONE 042106Q2 300A-013006
MG/IKG 1 0.0425 0.473 N D = 0.0434 0.483 J11JH9  NONE 042106Q2 300A-013006
MG/KG 1 0.0764 0.473 N D = 0.0779 0.483 J11JH9 NONE 042106Q2 300A-013006
PERCENT 1 ] 0 N D = 0 0 J11JH9 NONE 041706MC NONE
PHUNITS 1 0 0 N o = 0 0 J11JHE  NONE 042406PH NONE
200 MG/KG 1 0.534 2 N 98.1 75 125 D = 0.534 2 NONE 041306NH 040506NH3
680 MG/KG 1 27.3 100 N 119 75 125 D = 273 100 NONE 041806KN 041806TKN
25 MG/KG 1 0.0607 0.5 N 108 90 110D = 0.0607 0.5 NONE 042106Q2 300A-013006
25 MG/KG 1 0.0543 0.5 N 107 80 10D = 0.0543 0.5 NONE 042106Q2 300A-013006
25 MG/KG 1 0.0806 0.5 N 108 90 110D = 0.0806 0.5 NONE 042106Q2 300A-013006
8840 MG/KG 1 56.5 162 N 103 75 125D = 56.5 162 NONE SB1-0425 10140551
5.65 MG/KG 1 0.0449 0.5 N 101 90 110D = 0.0449 0.5 NONE 042106Q2 300A-013006
36 MG/KG 1 0.0469 05 N 108 90 110D = 0.0469 0.5 NONE 042106Q2 300A-013006
0 MG/KG 1 0.534 2B N D J 0.534 2 NONE 041306NH 040508NH3
0 MG/KG 1 273 100 U N D U 27.3 100 NONE 041806KN 041806 TKN
0 MG/XG 1 0.0607 058 N D J 0.0607 0.5 NCNE 042106Q2 300A-013006
0 MG/KG 1 0.0543 05U N D U 0.0543 05 NONE 042106Q2 300A-013006
0 MG/KG 1 0.0459 o5y N D u 0.0469 0.5 NONE 042106Q2 300A-013006
0 MG/KG 1 0.0449 05B N D J 0.0449 0.5 NONE 042106Q2 300A-013006
0 MG/KG 1 0.0806 05B N D J 0.0806 0.5 NONE 042106Q2 300A-013006
0 MG/KG 1 35 100 U N D u 35 100 NONE SB1-0425 10140551




